Recent papers by Charemza and Syczewska (1998) and Carrion, Sansó and Ortuño (2001) focused on the joint use of unit root and stationarity tests. In this paper, the discussion is extended to the case of cointegration. Critical values for testing the joint con…rmation hypothesis of no cointegration are computed and a small Monte Carlo experiment evaluates the relative performance of this procedure.
Introduction
The issues of unit roots and cointegration have generated a vast literature in the past few years. More recently, it has been argued that con…rmatory analysis (i.e., applying unit root tests in conjunction with stationarity tests) may in some cases lead to a better description of the series, improving upon the separate use of each type of test (see, for example, Amano and Van Norden, 1992 and the discussion in Maddala and Kim, 1998) . If the two approaches give consistent results, i.e. there is an acceptance and a rejection of the nulls, one may conclude whether a given series is stationary or not. On the other hand, if both tests either reject or accept their respective null hypotheses, the results are inconclusive.
Some practical aspects concerning the joint use of unit root and stationarity tests have been addressed by Charemza and Syczewska (1998) In this paper, we study the application of this methodology to cointegration testing. Following Charemza and Syczewska (1998) Gabriel, 2001 for a comparative study of the properties of null of cointegration tests). Furthermore, the application of the joint con…rmation procedure is assessed by means of a set of Monte Carlo experiments, establishing some comparisons with the separate use of each type of test. This is of great interest, since joint testing will be an alternative approach only if it is able to produce better results that individual testing.
The paper proceeds as follows. The next section establishes the notation for the JCH in the context of cointegration, while section 3 presents the critical values for the JCH of no cointegration. The Monte Carlo study is undertaken in section 4 and section 5 concludes.
Joint Con…rmation Hypothesis and Cointegration
The …rst step in order to implement the joint use of null of no cointegration and null of cointegration tests is to decide whether one wishes to test the JCH of cointegration or no cointegration. A simple cointegrated model is generally formulated as
where y t is a scalar I(1) process and x t is a vector I(1) process of dimension k. The variables y t and x t are said to be cointegrated if u t is I(0), whereas if u t is I(1) there is no long run equilibrium relationship between y t and x t :
A common parameterization for the error process is to assume that u t is an autoregressive process u t = ½u t¡1 + ! t ; ! t » n:i:d:(0; ¾ ! ), with j½j < 1 in the case of cointegration and ½ = 1 when there is no cointegration. Another possibility is to assume that under the hypothesis of no cointegration the disturbance u t may be decomposed into the sum of a random walk and stationary component,
where the random walk is°t =°t ¡1 +´t, with°0 = 0 and´t distributed as i:i de…ning the probability of joint con…rmation (PJC) of the null hypothesis of no cointegration as
Here, z j (j = However, if we impose the restriction that the marginal probabilities (MPr) should be equal, then there is a unique pair (z
This restriction means that the probability of deciding wrongly when applying each statistic is equal, that is, when the ADF statistic does not reject the null of no cointegration (type II error) and the KPSS-type test rejects a true null of cointegration (type I error). Such pairs (z Also note that we may also consider the JCH with the other pairs of tests, changing the notation conformably. In fact, we will also consider the joint application of the Phillips-Ouliaris Z ® and Z t tests, and KPSS-type test. In the next section, critical values for these cases are presented.
Critical Values for the JCH of No Cointegration
As known, critical values for cointegration testing depend not only on the number of regressors k, but also on the deterministic components that may be present in the cointegration space. We will restrict our attention to single equation models with a single cointegration vector. Generalizing (1) as
where t denotes a time trend, we consider three cases: no constant (® = ± = 0), constant with no trend (® 6 = 0; ± = 0) and the model with trend component (® 6 = 0; ± 6 = 0), up to k = 5: Since we are considering the JCH of no cointegration, u t = u t¡1 + ! t (½ = 1); ! t is assumed to be n:i:d:(0; 1) and u 0 = 0: We also set ® = 1 and ± = 1 for the relevant cases. After generating n = 50000 replications for sample sizes T = 50; 100 and 250; pairs of ADF-KPSS, Z ® -KPSS and Z t -KPSS tests are computed. Using OLS, an appropriate lag length for the ADF test is obtained with a t-test downward selection procedure, by setting the maximum lag equal to 6 and then testing downward until a signi…cant last lag is found, at the 5% level. Concerning Z ® and Z t , the long run variance is estimated by means of a prewhitened quadratic spectral kernel with an automatically selected bandwidth estimator, using a …rst-order autoregression as a prewhitening …lter, as recommended by Andrews and Monahan (1992 
Monte Carlo Experiment
In order to assess the performance of the JCH of no cointegration in terms of classifying the model as 
where ½ takes the values f0:5; 0:9; 1g and µ = f¡0:8; 0g: For simplicity, we only consider a model with a single regressor and a constant term, setting the sample size as T = 100 and 250; computing 2500
replications.
The results from this simulation exercise are shown in Table 2 and KPSS tests. Finally, a similar exercise is carried out, this time using the 5% critical values from the joint distribution as displayed in Table 1 , with the tests denoted as JU (D-K ) and JU (Z-K ).
From the analysis of Tables 2 and 3 , we observe that testing the JCH of no cointegration in the latter case leads to a very small number of correct decisions when the errors are stationary. This is also the case for joint testing with standard critical values. Indeed, most of the times an inconclusive response is obtained, namely rejections by both tests (type A inconclusive answers). Moreover, the results do not seem to improve for larger sample sizes, when we compare Table 2 Comparing this performance with that of individual tests, we see that the latter have a much more reliable behaviour in terms of providing the correct decision, both when there is cointegration and when there is not. The performance of the KPSS cointegration test should be highlighted, given its relative robustness to serial correlation and most especially to the introduction of negative MA components in the errors. In fact, the performance of ADF and Z ® tests, as well as that of joint tests, seems to su¤er a great deal with a negative MA error structure, which con…rms previous results in the literature. On Therefore, adapting the methodology discussed in section 2 and 3 to the JCH of cointegration, we computed the 5% critical values for the DGP in this section 3 and evaluated its performance using the same set of simulation experiences. The results are also displayed in Tables 2 and 3 , under the columns JS (D-K ) and JS (Z-K ). We observe that this strategy clearly improves upon that of JCH of no cointegration, since a lot more of correct decisions are achieved when the DGP is cointegrated. However, this behaviour is not sustained asymptotically, as the results for T = 250 are in general worse. On the other hand, the ability to detect non-cointegrated models improves with the sample size and attains very reasonable levels. Still, this approach does not seem to beat the conventional one, with individual testing.
Concluding Remarks
In this paper, we extended the joint con…rmation hypothesis approach to the context of cointegration. of such a methodology. Indeed, our simulation study, despite its limitations, lead us to conclude that the joint application of di¤erent types of tests may obscure, rather than clarify, the process of deciding whether a given model is cointegrated or not. In particular, testing the JCH of no cointegration with the critical values derived here is to be avoided, as it mainly leads to inconclusive answers when the DGP is truly cointegrated. By reversing the JCH to be tested (that is, cointegration), slightly better results are achieved. Nevertheless, it seems preferable to use the standard individual testing approach, which consistently gave better (or at least as good) results. Further research is required, however, as there are issues that should be addressed, namely that of the performance of the di¤erent types of tests under distinct null hypothesis. 
